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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid curable 
resin composition which gives a transparent cured 
product having high refractive index, high hardness and 
good abrasion resistance and can especially be used as a 
coating material. 



SOLUTION: This liquid curable resin composition 
comprises (A) a multi- functional (meth)acrylic compound 
containing at least three (meth)acryloyl groups in the 
molecule, (B) a reaction product obtained by reacting a 
compound having a polymerizable group and an 
alkoxysilane group in the molecule with the oxide of a 
metal selected from the group consisting of zirconium, 
antimony, zinc, tin, cerium and titanium, and (C) a 
radiation polymerization initiator. 
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y LT«m«> stfy x^ i/>yija-A. 

y 7u tr u > ^ y n - ;k d< y ^ h 5 x^ v y 9 y 3 
-;k jKy^^^u^yya-^jctfrti&ojK 
y 7;^ b> 9 y 3 - ; 2 «eu:©#££f* s 

rt^T-^S. TUISSilLTtt, H*« («0 8g©x 
Xt-7DC110 0, axt-7DC1 800, XX 
t-7DCB 1 1 0 0, Xtt-7DCB 1 8 0 0, ^ 
±=mfc^XH (M) S^CD PPTG4 00 0.PPTG2 
000, PPTG1000, PTG20 00, PTG3 
0 00, PTG6 50, PTGL2 00 0, PTGL1 
0 0 0, »•? Of*) »EXENOL 1 020, H— 

(I*) ISCDPBG3 0 0 0, PBG2 0 0 0, 
PBG1 0 00, Z3 0 0 l^A^f&tlS. 
[00 34] ±|B© 2{ffi©*$IS£»&9-£: LT-^tf 
fi^tt^»R®*t7^/34r ^ S/5 > &ISt-t-5#^$: 

jKy7-n/*u>yy3--n/S«fcbT«Biis (c) m& 

*tf (d) jSt L"C£ilTK3-r. 

SSti* (c) »:*jWcJStt>fVS/T*-N*fc*+* 

^;b*7 p h7;b3dr^i/5>i:4<yS/yi/7*-h^ 



i 
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(d) ^:*«tcM"ffi>fVi/7^-hS?:^^ 
^kft^hT^n^yy^^yyyyT*- Mb£r 

5 y ta^ u y y 3 - u y v y 7 * - h 
i£s-&f \s$ >m&-zimz^ft<mizmf2>z.ii& 10 

[0 0 3 5] KffB (c) 8s*fett (d) 88Cfctt£tfy 

[0 0 3 6] T)^*^*/?yib$momk\z.& 
^xm^^Mo^mryfrn**/t/^y<Dim&1^ 20 

'J* 1**5/5/9 >, ^^bhyxh^ri/e/^y, 

;i/5>\* ht>>i/5>, 7i3 h y * h^s/^^y^cD 
r;i/*;i/T;i/ n * 5/ y^ y (DlnzmiMffltT fri * 5/ y 

^yiKD^g^srfflvNTt.i^o MiMms-smim 
izrn Lxmno . 5^^1.5 aire&y, «sa©#ftr 

%L<«3N#&TT\ 0°C^e>^©m^T©aST- 30 

5 ^ & 2 4 B^pg&i^-r s r t -zM&sm* ma 

[0037] (b) ©j^cffi«cfflv*e>tts£» 
wbnisxit. m?L\mitTy^y. mtmi&, mt 

^®ffi»fs. imm>%mmi. wm&zamm 40 
(DWi&jp Sj^cy;!/ J; y %t;i/3-;k vif-wjitftix 
r^R Wf^rth75R *ny;i/yv;i/&if<z) 

uvNy;i/i:LTtt. mtrytty. mtws. mt*. 

y^Zv S/;i/3n7'CDy;bS:#tfS3i:^-e^-g>„ 
[0 0 3 8] £M®tfb4£rt*K-?i: LTtt, Wte?4ii 

-20 0 m m(D%<D£W®JC^2*l£#, $ IdIC^S 
b<&5~l 0 0 ^mOM^^tiCDti^^n^o ¥ 
*SBHHi# 2 0 0^ mSrSKAS fc©l*. ^ttHK0>^9 
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tt. 2ffl^©^MSHb«!fS-7-?:Httc^ffl^§3i: 

[0039] GMmAm&DwmML «*.«. o. 

o. H^b^b^xn(^) r;i/^y;i/-i 
oo, -2oo, -520 (T^^coxK^ffcS) > -fe 
;i/y-y** (7>^>i*ag^*©zfefrf!t®) > y- 
ry-fbSOHO -ri^-v*? (T;i/^y-, SHb^^x wt 

sd , ^mmmm) ^*-ry;k sn-iood 

yr;i/a*)SS ito»*, #*^#(«o 

^* LV^-fSttO .001 /tm*»fe 2 # 
m, $?>tC^*L<{i, 0.0 0 1 ^m^^ 0.0 5 »m 

*L<lS»R7f*S. ^M^fb«K-?©J:b«ffi«^ » 
ib<til0^e>3 0 0 0m2/gtfc l J, i l J»ib 
<li2 0^1 50 0m2/gtfe5. ^tl^^MSMb 

mmmxiMLt=.imx'm^2>z.£tfx%z>. m*. 
ii±m<Dm<&mmtm<Dmmim^£ Lxmmmz 
^nx^mi^<D±mmtmiL^<7yim:m^w.m 

mm(Dmmmrnmm<m^. mmmthx* 

yyynnvi/T;b=i-;K x-^yy^yn- 
h;i/x>, apyyy, i?^f;^A75 F^co^Ufe 

£hxm^x%&\<\ m$.is^#mmu*** ; -m 

yyyptf;i/7;bn-;k ^f^ifMHx ^pyy 
>, h;i/x>t'fe-5= 

[0040] ^ (B) tcH/t£4%fc7'>>i/n3fyy7> 

[0041] ^ (B) ®^Bt(ci3v^y;bndpyy^ 
^y Hth©T;i/3#s/as®^3& < t =fe. i «3Wfln*4Wlf s 

=E;i^Stc*f u 3 i J5U:T'«> y , $ & tc#* u < tt^ 
r;i/=i ^ ys® 2 ^© i rj: 3 mimx$>z>. 
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^{ctK^<Z)#^e t^v^TT'ffifaS: (i) izm-tr 
bti&mmit. ^mmtm&^m^r^n^yy^ 

[0 0 4 2] 1&ffl<Df8t& (B) ®!SBiK:feV>Tl*iWB 
* (1) T;i/3*^2/9>ft^&S'JJfiiStti!K 

(i^M^b«5z-?<z)^^i/;i/5:M^ u mm. 10 

*$&M&z.£.ifin%&. tffta^: (i) t-*$4x^>t;i/3 
•e*f3#8sff#*u*. (b) &iegi-sR& 

$B&i$<Z>&Ktt. »*Ktt20 'C\>Xt 1 5 0 "CJ^TT- 

*y, tfe«ffl^«5^e>2 4^<o«gffl-e*>So 20 
[0 0 4 3] gjRifcfbltffim*. ilS®«lr^ffii;bT 

So LTctfoT, (B) ©JBitCfcWCtt, TVI/H 

* y y^yit^mt^mmtmB-.t. u tm. 

[0 0 4 4] 2fC^©^B©|StfCfeVNT, SfctfMfoZ) 

±mmtmmzm^z>m&. r^^yy^yitma 

& x— T;un-;i^i:bT 
«, y -;u x*y-;k -ry^nt: 0 ;i/T;i/ 

if u>^u h-m; ;n-f ^ 
h^iiLTti, miirthx *f;bx^;i/>rh 

tfWf ^jyi//»7§ K, S^^vH/T-fehTS F, N — 

tms. i*ie>®s^®aa«i*aa:s:R», 40 

[0 04 5] (ftd- (B) ©JSfitCfe^T, 

m-, t*?v)v®u -i$?ym^<D^$mi 

mwn •, b^** jvry^-^^mm. -r b 
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x yvn<\* y>hT s. ytgo 1 & zm^t^tsmm 

umrsy, &)vymvmmi7$.y. amtt-bv 

n=* K, f h^^i/T^-fW; Fa**/ F*fcz> 
4itT> : Ex>j7At Fn=^> rasiifs^itft'? 

TftRftttfMfc Jjyii:l/tW:3J|Ry$Xbl,<tt4|R7 

*D8s5ta**> 7^3*^9 >fb£4fc 1 oos*awc 
mlt, jfiKtto.oo ia*s^e>i.oaagp> 

<fc *mt L<(io..oi mMMfrb 0 . 1 MMBX&Zo 

[0046] 3«ffli!7»j*» (o toxm^n^wm 

[0 0 4 7] J3Bfi»m£H^®A#ffl£ LTl±. 

-;k 7>h7*;x i-tpa*'»^DA^ 

7irWh>, 2,2-2?* h^P2/-2-^xX;i/T 

x #;w\V-;k 3-^f;i/7th7i;>, 4-^ 
Dn^;7i;>. 4,4' -v^b^-y^y^Jy^ 
jy. A, A' -yrs.JKyJyx.jy, 2-tKo 
^■y-2-^jv- 1 -7i^7"nA'>- 1 -tfx 

1- (4->fy7*D^7i-;i/) -2-tFn^ri/- 

2- ^f;i/7"nA>-i-tx *;wt!/-;k ^r-y-^ 

l,l-^b^i/r^M>^X 3,3' 

-y>if;i/-4-^h*M> i /7i;x f^-y-> 
i;if;if*apt>hx 2— iv7°u 
tr^fm>h>, 2-*nnfm>h>. i- 
(4 - Kf^>;i/7i-;b) - 2 - 1 b'n^-y- 2 
fl/7"n;t>-i-^x 2-*^;i/-i- [4- Wf 
;i/5=->r) 7i-;H -2-=E;i/73t';;-7'nA'>-i 

-tfX N'J7i-^7*X 2,4,6-hU*f;i/^ 
>^^y7i-^7-f >^-^ri/F, tf^.- (2, 
6-^* h^r>>^>y-<;b) - 2 ,4 ,4 - h 

y^-)vy^7,y^y^yb\ ¥x7y)iy*x?j y 
**cyb\ *yVJ\tV*?'JW9—M 1-tFD^ri/ 
j/^n/\^t/;i/-7xx;i/>rhx 2-tKn*i/-2- 
^f^-i-7i-^7"D;^-i-^, y)V*vj 
X 7M1/X K>X7;bft Ky-My^)l 
x~r;k ^> y>f n°;bx-^;k KyVy^J 

X 2 i>Vl/- 2 - >>'* ^;i/7 ^ 

j -i - (4-w*'j;7i-;i/) -y$y- i - 
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tfX 3-^Wth7i;x 3,3' ,4,4' - 
jy (BTTB) mimVfbft&o 3<MCBTTBi:& 

mmmi Mx.«*-*x^x r^v-y^y. 

X 4r h 47 v U ^^©IB^fei^^P^^ijOTA^J 

[0 04 8] z:ti£>©e>%, #{c/<>^;i/2;^^;b^^ 
-;k l-t Fo^t/^n^XM/^xx^hx 
2 , 4 , 6 - h y ;*^;i/^x/-<;i/^:7xx;i,*;x > 
**S/K, fcr*- (2,6-^ h^i/^<yMM - 10 
2 ,4 ,4 - h V ff-Jl^yJ-Jl? J yyt^ri/ F, 
2 -/<> 2 -i^^l/T^ y - 1 - (4-^1/7 
#yy7xx;b) UK 

[0 0 4 9] ISflWI^^BB^©TpJRffi^bTt*, M/L 
i^MJfa71 8 4, 651, 50 0. 90 7, 36 
9, 7 84, 2 9 5 9, #*ndr;i7 1 1 1 6, 1173 

i/U>TPO (B A S F$fj£SD , a^U^/P3 6 (U 
CB*t*D , l^*a7KI PI 50, KIP100 
F (Rh, ?yK)h7-j#m) mZmif&ZttfT'g 20 

[0 0 5 0] ifffiHRlfcUTtt, «*.tfMJx^/|, 

x i^;-;i/75>, 4-s/^^-;bT^y^ft#se, 
j mmm^M 4 - a* my * j wmm-i vy 

S.)l!$tf2bZ>„ rfjj&r&i: LTtirLK^ u;i/P l o 2, 1 
0 3, 1 0 4, 1 0 5 (JglLfc. UCB*±§g) 

[0 0 5 1] *^<Z)^CT'feSifflaMfifiS*^^ 30 
*fflfflffl««^tc£»S«5£tt. f*L<»0.0 1~l 
0MS%, <tWil<ii0.5~7!|i%, 4flC#* 
U < It 1 ~ 5 S*%T'&3„ 1 0 fi*% iffl 

tjWfcy, o.o i«*gp*^Tii, a^bjaa&wsT-t 

[0 0 5 2] #fgl$!T*ttffit$#i: UT±fB#C7} (A) 
[0 0 5 3] ±IE^WIItt ; E>'V-i:LT{±, «jttfN 

-ifx;i,#7nv47#A, N-tf-;utfnu Fx n- 
tr-;i/^j;wty-;i/, ex;i,tf <J S/">^kfx;i,g^g 

v- ; TfJ;i/T^ F, 74"j ci-f;i^E;i/ -7* y 
X 7-r^y-3,7-^^;i/^-^^;i/ (>t y 
4> yi/-k -rv^h=3ps/^^;i/ r^u;i/T^ 
K, ^vrfUx^dfS/x^i/ r*Ul/-k 

C**) r^UU-K t-***;b (*40 7^U;i/ 50 
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t^f, vy^zvy 7*u;b7*K, 
?^;if;i/ (*40 747 y^-k yiw^i 
7?'JL/-K 5>7y;i/ 747 iji/ 
-k i>'2/^n^x*^x> ypvu-h. i? 
y^u^yy L —;i^yx.^)i u i- — h, 

tJi/tUKy^--)]/ y^y^-k N,N-i? 

7^J;i/75Ffb5i'on7ix;b 

74>'Jb-k fh77"n ; E7x^ 
T*Ul/-k 2-fh77'nf7i;^i'xf;i/ 
40 7*Ul/-k 2-hU7an7i;^i/xf;i/ 

7fUl/-K h'J7'o^7i^ (*40 7 
^ui/-h, 2-hij7"n^7i;*i/if;i/ o*#) 
7i"Jl/-K 2-k: Fn=*i/x^;i, 747>Jb 
-k 2-tKn^ri/7"n^ 74>yi/-k 

;i/ 7^Ul/-h, ^590071^ 

*) 7*Ul/-k ^>!?7"D€7i^l/ (*40 74* 
UI/-K JK'Jx^l/>iT iJn-M; U*) 7^U 
l/-k jKU 7 p ntfi/>4'*un-;i/^y (^^) 74"J 
I/- S, 3^>x;i/ ^) y U- k h U x 

[0 0 5 4] rtl^Oo*., N-fcfx^-T'D^^^ 

A, N — tfx;bt:°py Fx 74"Jn-r;i/^;i/>'*'; 
X N-£'x;i/#;i,/V/-;k -f V jK;I/X;I/ (^^5r) 7 
*yu-k 7i;^i/if;i/ u^) 7i"Ji/-^ 

;n^n y F>fc<fct>*7? u n-r;i/^;b7* y xbW* U 
<fflv\^n§o r©cpT- : b3 6)^*L/<«, 7^ya 

[0 0 5 5] Ztl^Wt&tt^yv-WrfiSaatLT 
tt, MAli7nx>v^^.M-l 11, M-l 1 3, M- 

I 1 7 (Ofc. SKg^ («) |g) , *^^>v F TC 

II OS, R-6 2 9, R-64 4 (Ri:, H*-fb^ 

(«o ssd . fxn- h 3 7 o o wmmvzjm 

[0 0 5 6] ^Wlg'ffi^^V-^LT^, MA« 

/<>^x;i/>>- 7^yi/-k hyx^xv^y 

n-;bi?74' 'J U- k T-h9x-^l/>^y 

74"Ji/-k hyi^D7-*#x:M;i/^*^ 
747 y i/- k Ny7"Ofl/>^747y 
U-k ^t^^l/^'Ja-^y 747 yi/- 
h, x^b>^i/Ff*&ntfx^xy-;i/A©ll^ 
(*40 7 47 y;wafcx^-f;i/, ^ntf FfaOn 
^7i;-;i/A©S*« U4?) 747'J;l#x7,t- 
;u x^u>^i/F^&Hxh9^7-n^e^7xy-;i/ 
a©M^§ U4t) 747>;;i/iExx-r;i/, ^ntfu>* 
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**/Fim : rh 1 7-7ul*v:z.7xJ-)iA(Dm%S® (;* 
;i/x-?;i/fflM5^ (*#) 7£y;uitf#l]%, r-b? 

(* * ) 7f yi/-K 1,6 

rf 'JI/-K »Jxx5VU5> W« 7#Ul/ 
-K HSVxf-i/yyva-A,*? rtVV-b 
^ffl 7i"JD-f;i/S^* ; t>'v-S:#tfS3i: 
tfVSS. 10 
[0 0 5 7] rtikrod*., X^U>^i/K^DtfX 
7x; -^acdk** (* #) 7* y iiiixf;k *f 

#) 7^u;i#xx7 i ;k sui/^nx*>^-f^^ 
c*#) 7?yi/-k ■rh^x^i/^yyn 

W^t) 7^'JU-K jKUx^l/>^Un-;v^ (* 
[0 0 5 8] #Wf^;v-©rfjjRStLT«, «*. 20 

«a^7-uv. SA1002 cat. H|tffc3* («0 

, ifxa- b 7 0 0 (^K^#ft^X* («0 
SS) , *t7'>FR-6 0 4, (fiLL B*f«l OHO 
|© , 7D-7^^M-21 0 («0 90 £ 

[0059] tkmw&vT&mmm 

v*wm> mxtism nmsmuM mm, u 
*v>m. mmm. tmam, mm. im 30 
mm. mmnrnt. mmm* 7*9-, mm 

[0 0 6 03 mmmimm&t u-ai, jmsj v 

*X1 0 1 0, 1 03 5, 1 07 6, 1 222 (Rt, 

tu mmumtLxm. rsvy p, 234, 3 

2 0, 3 2 6, 3 2 7, 3 2 8, 2 1 3, 4 00 Oik 

-7*110, 1 3 0, 14 0, 2 2 0. 2 5 0, 3 0 

0, 3 2 0, 3 4 0, 3 5 0, 4 00 (Rt, Mft? 40 

It. f-3Jlf>2 9 2, 14 4, 6 2 2LD (RL 

7 70, 76 5, 29 2, 2626, 1 1 14, 744 

(RL s^fyfcnn («o m wmfbtu t/^y 
^jyy'vymtbxit. y-7^y^ , Dt 0 ;i/S'Jxh 

>, r-^^7^'Ja^^7"ntf;vSU^ b^-y^y 

>, rfflRSfcl/ttt SH6 0 6 2, SZ603 0 Oik 

±, *u« ^93-=:>jr-j/Ua->tt» . kbe 50 
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9 0 3, KBM8 0 3 (Rh, »>y3-> (#) ' 

m mmfbtu mmitxmm&tLXii. ry 
T-4*jx.y w, s, p, 3 a 6 a rd-g, f 

R, AW CELL Kft?U («) $D *J0W&*1 

[0061] zttm<mjmiM& *<Dmomm 
£Lxx.7ti*ym& vy*y (**) 7?yw-k 
tfx;i/x— ?=-;k ^n^x;i/x— r;K vW>I^ 

i/x jtfyx— t;k !Kuxxf;k ^>#yx>$g§[ 
fls, xf-l/>/7#^x>/x^i/>7^^£*£ 
ft. Xf-U>/x^W>/7'-r>/X^l/>7'n7 4'^ 
B£ft, xf-i/>/^v7u>/;^u>7t2-y?&a 

mum *yyym& 

tf-ydh?-, £/i)n->9M-y=3V-, #yx;i/7-r K 
^ y =fv-«© jK y v- * y dv - %»ib^-c* 

•So 

[0 0 6 2] *^»Sc*f«^MISM%^®#f 

[0063] *!8^j!iJcWi^ft^l^^S:«ft$ 
jIS 1 0 %6HT, L < it 6 %OTT'*-g> 0 $ ?>(C# 

t< i . 5 sat;, ymmmQ 8%&±x& 

k 7"7X?y974)l&%Z£LX%mcm^ft, 

it, mmm, -y^vb^^^^-i (u-v-tj* 

t"W. yyt bynxvvT-iT.-iyj. x.uybuy 
SA*^fcttz>!&ax-f x7'l/-Ycottfffi«fe 
|^MU>X '7>f>K'7i/-;Vhy, bftrt—* 
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[0 0 64] 

n^tism 

[oo6 5j r^n^yy? yit$m<Dm& 
mm i 

7 . 8$. ^7*^;i^5<7 1/— SO. 2ffifr &&Sj$K 
{C*fU -fy7*n>S?-fV£/r*-h2 0.6«JS:« 10 
#l/&#£> 5 0°CT* 1 B«aijWtfT*m 6 0^ 3 B# 

-h7 1.4«3 0WlW*tn!gm 60°C 
X' 3 M»tS 3 £-eS6f&Flttl£ £7JV3* 

[0 0 6 6] m (B) <mst 
##«2 20 

1 T*tSibfc>>7>{b^x 8 . l ». 

IfM h ^M-^W^?^ (¥*^zS0 . 0 1 ~ 
0.05/am) , y';i/3-7'i&g3 0 %) 9 0 . 5g|S, -i 
*>^aft*0.1«k03te«S:, 6 OX:, 3«iB» 

*V1/ MW^fJi-xxf^ l . 3gpi:*^;ux^;i/ 
>r h > 4 1 . 2 gp U S K 1 «pfflHHBflrT*iD 

&mblt^. 30 

[0 0 6 7] #%fl|3 
mm 1 T'®Stbfci/^>ft^t>X 8. lgp, *^;ux 

?7Wr h >wawtT>^ 4 e>^ (¥*aftgo . o i 

~0.0 5,um, SgSfb7>f- J E>®JSS3 0%) 9 0. 
5815. -f*>SSt*o.i»<n»6ttfe. 6 0U 3B# 

rasam bm&**fr*XT)i i . 3 mt 
x&frT hy4 1 . 2»&«»u a <mc i mmm-u 

vymtzifrf-tpKmtzib&tot* mutry^ 
y<m^m^xm^^Bu^^mmmmm 40 

(%) t&ffl 2 £ H#ic$»& t z 5 2 5 %t** o 

[0 0 6 8] ###|4 

;i/£ffc7;i/^ vVi/ (¥*Sfi£?#o . 0 0 1 5 a m~o . 

003/im, 0%, ##5. 6%) 1 0 Ogp, 

V-* h^f2/7xy-;i/0.0 lgp, ©iM£$£6 0'C 

t* 3 f$ hNHt* f;nxf;b 1 . 3 

* # / -;i/4 1 . 2g(S£8s*u § 1 ^mnqaK? so 



#^2000-14 3 9 24 
20 

tmmtzz t xmmpfmm£ yji^yy^y 

WMbst^i. zmm<D®Mft (%) zmm£ 
[oo6 9] mmnm&mmm 

[0070] mmi 

$mmzmffiLfz;m<p^\x, mm2xmm.Ltz 
(b) mommb i 8 ogp, (a) movKy 

^X'JX'J h-;i"\^T^U U-S2 0BP, (C) j£ 
#©i -t Kn^->^^n^wi/7i-W h> l . 
2g|S£:2-*3 L ;u-i- [4- (^^;b^) 7ii 

- 2- J E;i/7# 'J/ 7*0 A>-l-3r>0.8SBS: 

^sr, 3 o »ts 3 £ xm-mi£ bxm i Ka< 

maJB»r*& J: y*< (B) 
[0 0 7 1] ftttH 

iwswu Tfs©#K&«« mm 

fc. ^*$r*2tC^1" 0 
[0 0 7 2] KKtM-Offi*: CJ-Ti'-A'-n-^- (N 
o.lO) £m^TffrIKPET7^UA± (i»188 

5 nmv>&mzmt5L. 4 ovaBftiimsmptpx-^ 
mkmt, &mm%LTx o.3j/ c mZnmmm 
mvmimmtz. r^x% 23^ mmms o%© 

[ 0 0 7 3 ] mi miz& y wsufe. 

[0 0 7 4] ffimm : ^63tKffS«V\ M«5 0 0 
[0 0 7 5] H#f^ : r^y^©)B#fl+lci tJiMSLfe 0 

[007 6] J I S K54 0 01C^ 

^, t®m\ofr%mmz%^x, mwikftnmm 
szm&Lfz, 

[007 7] Bl^f4^: JIS R322 HC^ 
v\ ^-/1-»ratt(H»S:«v*T, ±8BWWi©T— /< 
-ISM (l»CS-l 0F,^lt500g, 100E 
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